Nitric oxide production is downregulated during respiratory syncytial virus persistence by constitutive expression of arginase 1.
Viral persistence alters cellular antiviral activities. Nitric oxide (NO), a highly reactive free radical and a potent antiviral molecule, can inhibit replication of RNA and DNA viruses, but its production and effect during viral persistence are largely unknown. NO synthesis is stimulated in epithelial cells during acute infection with respiratory syncytial virus (RSV) and interferes with viral replication. In this study, we compared the levels of production of NO and expression of its regulatory enzymes, inducible nitric oxide synthase (NOS II) and arginase 1 (Arg-1), during acute and persistent RSV infection in a macrophage cell line to investigate their role in the control and maintenance of viral infection. We observed that NO and NOS II mRNA were induced at higher levels in acutely infected macrophages than in persistently infected macrophages, while the kinetics of NOS II protein expression were similar in both types of infected cultures, except that its disappearance was delayed during acute infection. Thus, NOS II was inducible and expressed at high levels during persistent infection, but production of NO was low relative to acute infection. This was not associated with a lack of enzymatic activity but instead was due to constitutive expression of the Arg-1 enzyme at the mRNA and protein levels, suggesting that arginase restricts availability of L-arginine as a substrate for NOS II to synthesize NO. This hypothesis was supported by showing that arginase enzymatic activity was inhibited in persistently RSV-infected cells by Nω-hydroxy-nor-L-arginine, increasing L-arginine availability in conditioned medium and producing increased levels of nitrites, concurrently with a significant reduction in virus genome replication, implying that Arg-1 overexpression contributes to the maintenance of the RSV genome in the host in persistent infection.